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— average molecular weight of about 27000 mZlT ■ following characteristics is provided: (1) havine an 
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CI *»WfcJ:*vtf, Tfif^rf (Galaxea fascicularis) 

(1) ^&tt^2 7 0 0 0 ;" 

(2) TO<kttllT?4ftfr^/S1-5 ; 

( 3 ) Mtt*ttfttf 4 9 2 ri mT'fe 9 , ftjttfi^lfefta 5 0 5 n mffcS ; 

(4) ^«3tff»f±7 4 1 0 O-CfcS ; 

(5) *flR*«:0. 6 2 

(6) pH5-l 2CD«5ffl{i*5VN-C^3fe#te<DpH^te^{£^ : 
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(81) m^H (Sty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BO, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FT, OB, OD, OE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MO, MK, MN, MW, MX, MZ,NO, NZ, 
OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TN, TR, IT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZH 
ZW. 

(84) mfem (fc®): ARIPO flft (GH, GH KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZM, ZW), i — =y i/7ftf* 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 - □ y / < 



WW (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, TR), OAPI ft 
I* (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 
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#389! fits 7-f$-ty=? (Galaxea fascicularis) S&tf>fiW«£&ftg6C&.tf 
^7y©x^^-U7- t*^ HUT (Aequorea victoria) fcfcjfe-f 

6fC (gfp) tt, ^^(j:*5V>t#< (Offl^Sr^ftSo Sifi, 

£ W&m&) (semi-rational) 2&&£&lM88:K:i£<5V 

iJfcXLfci: ^ofc«* fcG F Pfcftte&sflsKSfi-CVS. 
. *9tt©«eftftGFP*o**SlfifCK:llk'S-**T, *;ix&<&»3H3J:tf|&i£ 

^fc J:<^ffl$tb5GFP^m^-ot LTHfe^g&M (YFF) 
tfkftSo YFPtt x 97? (Aequorea). G F PM#04>-?t)Mtt&0>£& 

Sr^-fo »cyfp©£ ft, ^ii^fi eo.ooo-ioo.oooirW 1 

t;0.6-0.8T'ife!) (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

z-tibom-t. -«s:Hjfc*3teffl >*j-j;t;p-^§ yftH) otttc 

ttoTYFP<Diift#ttJ»&©&gWt x I5l»tltoofe5„ 
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mW.mz.m^X&mt£7 : 7<<-?-$:®ftL, IkKZm-rTVKV^J (Galaxea 
fascicularis) ©cDNA7^^7 V — t^h±.^y^ ^—^m^Xlk%^W 

■if* Vis* (Galaxea fascicularis) fc&Oi&ft® &%<D i $kKt&>&Zm'<td&%:. 

fL\Z.&'3\t^X?Ef&Ltcb<DXh% 0 
mh. *3PJtC Tif^f-y=f (Galaxea fascicularis) &%<DT&<D 

( 1 ) ft+mZffo 2 7 0 0 0; 

(2) ¥«^SiT-4ft^^^1-5 ; 

(3) mmm^m^A 9 2nm-Cfet), %:%,m±$L&\*5 0 5 nmffc5 ; 

(4) */W&1t&m* 7 4 1 0 0 -CfeS ; 

(5) fir^Wmo. 6 2 5-Cfc5;&tf 

(6) P H5~i 2(D^m^^^xikt/t^<DpHm^mm^ 

(a) PJSf 1 £fE^tf>7 ^ / ^IB^J ; Xtt, 

7 6#Btf>Gln £ ArgKl, 1 0 6#B<D Asn £ Asp tc, 1 1 8#iO lie £ Thr 
fC, 1 5 0#@<DAsp £Glylc: % LT 1 5 7# S Val & Asp Kfi&LfcT ^ 
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1 2 3#@c9Val SrThr 1 8 8#@ CD Tyr £ Ala [Z s 1 9 0 # g CD Phe £ Lys 

( a ) mm^r i \z.mm<D tk; mmm & =< - ki-5 d n a ; xt±, 

(b) @B?iJ##HC|a«WT^ /rsjiiki^t iH»io7$;io^ 
( a ) SB^## 2 tcfE«cDJ£SBB?iJ ; X ft. 

#3§ H CD $ e> (cgij comm K «fc tiff , ±|B L cdd N A 5 



• # 

* WO 03/033693 PCT/JP02/10529 

>, Bltt, *%P^Of-^=r^5fe0^3t^e« (Azami-Green) £ EGF P(D&ft® 

HI 2 Mt, **WOlM/^S*O^Seft (Azami-Green) i:EGFP tf>i£#& 

0412, pH*$ttS6J|^AG-pH©**XtfjaiBS^^ h/P (pH 8.0)£^f o 

051*, pH 6i»bpH 9K*jrtSjajg^^ h/W«r*t", 

061*, 380 nm t*ajB, 480 nm "CM bfc £ £0>$%fl[ (520 nm)OpH K«k 

0 7 IS, 480 nm -CftjB, 380 nm T'S&jg t ft. t f ©ft*fl[ (520 nm) ©itSr^i". 
12 8 I*, HeLa ^BJia-t? AG- p H U, 380 nm i 480 nm "C^SSfc® JB Lfc £ # 

HeLa S3 h7>^7i^i/3 >il.50l$m ; 3&3fc 90% ; 100ms ; 15 TO 

; 

Ex 380HT15, 480DF10 Em 510ALP DM 505DRLP 

U^X40fg Uapo/340 NA1. 35 

0 9 IS, HeLa $M&T? AG-p H U 380 nm t 480 nm "C^SKM Lit t # 

01 Of*, mAGOm^^^ Y/VRXtfitife*^? h**7Fi-o 
Blltt, *«a«3Bfe***1-. 
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(i) ^i^g)Miaf 

*%W(D&ytm&m*. T-f$-*>=l (Galaxea fascicularis) &*tf>t>OT* 

(1) fr*&\tm2 7 0 00; 

(2) w-ffiikftmx-Amfrzj&f&i-z ■, 

( 3 ) 4 9 2 n m-efc 5 % «3feffi*»ftW: 5 0 5 n m-CfcS ; 

(4) */MR3teffi#»4 7 4.1 OO-Cfc* ; 

(5) l:^i|X^{40. 6 25^5;M 

(6) pH5~ 1 2O«SBgfc*j^T*)te1#tt<0pHlSS^®VN : 
T-^^-^Vrf (Galaxea fascicularis) > =t <D I MX\ ##©*Wgtt¥J* 

^S^^T^^Jfe^l-Ctt, Tlf*1^V=f (Galaxea fascicularis) 

9 8*ft<D#^i;M2 0 4 k D a "CfcS. 3p»flS*t*Bt **!flO 
'£M6g&IU:50nM HEPES pH7.5 % 150mM KC1 "C¥#ffcLfc#fli&W5o *fc* # 

6®£ 50mM HEPES pH7. 5, 150mM KC1 fffift L % $-f > ^/W^i&KlJ: 9 $$gf] 
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tt*f40. 6 2 ^ixMfctLT EGFP Wr -y 9) 0>*/MR3te«»tt: 

4 4 8 0 0 > 0 . 6 0 0 X'hZ. */MR3^«tt&ft£-?- 1 * 

v^38W<o^*seitf4, EGFP J:U t> J: 0!ftv^*€r»-r5 o ftj&SsJ: 
iraft<Dffi*R££BLTW: EGFP fc#$gWtf>SbfeSafrt fegttfe 

■^ik«rWKfci-6. Wt>, PH5-1 2'©«Ht*i^r**SM£ofcr-^|l 
£tl"CV N <5 E G F P(Dm&\at, p H 7 ^T-e«^»^^T^ 

( a ) 1 |C|B*<&T ^ 7 SgiB^rj ; XW\ 
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?(|(i:*5V>r 7 6#gOGln £ Arg (C % 1 0 6#S W Asn £ Asp 1 1 8f I© 
IleSrThrfc:, 1 5 0 # g tf> Asp £ Gly •£ LT 1 5 7 #g tf> Yal £ Asp {dfi 

rm t 484 nm fcBfiOtr-^ Vv-f ftCOSbjBlc: ±ot^3fe^ WW* 

501 nra{Clf-^$r^-t- 0 + JfeSb^t 0 — 380 nm VhK>, 7.^ — ^7, 
%/y Mi 120 nm bft%\Z.-k%tim.b ^-Y^- ft 484 nmWlgj^Ot:- 

pH 6 *>b pH 10 \Z.fafr^X&&^\-tZ>ft. 380 nm 0Bjg®tf*-*flH4- 
SEftLfcV*. *tf>fc&, 380 nm £ 484 nm .©BfiftJCJ: 5&3tett<&Jt«rSl5 £ i 

tc«t «j, ph ^aa^-rsrtjp in vitro xitmm^^xnmxh^c 

t>0*s#€El"5«S(pHluorin), AG-pH iiotjt*©^^^il«:t5 t><0 

®ga^J(C*5VN-C 1 2 3#gtf)Val SrThr 1 8 8 #g O Tyr £ Ala K x 190 
# g O Phe £ Lys Id «fc L fcT § / mSM £ 5 , S ft * . 

%WWSS.bn 505 nm, mW&k 492 nm $r^1". 
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W -?-*mn U ^^SrfflVN-CifSLfccfc 9 /£#S©^©f)tIfif© c D N 
A* P-y^^Mlw UP CRfcfr 5 r. KJ: 0 , -*ISlflO*3tfieftSr = - K 

(2) MODNA 

NA#W<bft5, 
(a) @B?iJ#-§- 1 CE«<07 5 J Kffiflte => - K"T 5 D N A ; 

?|J&=<- KtSDNA : 

^©MfifSr^- K1-5DNA03Efc*AfM?!li: LTtt, £tT©fa*l 
^OlWI^tt5DNAW^5„ 

( a ) U?iJ#-S§- 2 lC|B«wmS@a^J ; XWU 

(b) iS^J##2tC|B^MK^J^^^Tl^ei^iS^SO^^ 
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IS?lJ : 



5U ^W^W^-Srfflv^jXy p«7-^ii*RJC (PCR) fcioTttit 

$Jx.fc£ % Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. , 1989 N jfeT/M Current Protocols, in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) iCfcllfc 

(3) £ggjo&£g&g£gr 

wic»tt$iir^s 0 7'ci j e-^ &mm fc *3 v > r te^f&tt Sr*i~ d n asb?ij 

X • -7 ;U h x - y ^ • 7 ; 7 — if 3HH (Bacillusstearotherraophilus 
maltogenic amylase gene), st^/UX. « D-jr^/frA"^* a 7^7- 
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(Bacillus licheniformis alph'a-amylase geneh '^/VT. • T 5 b Jl fry jf-z^ 
- BAN 7 ^ 7— tfiltfS^ (Bacillus amyloliquefaciens BAN amylase gene) > 
• ^ • T/W* y 7* p'^T—tfJte^ (Bacillus S.ubtilis 

alkaline protease gene) i> t< Ytrtf-fr* • 7°^/U7. • b i/^—- £jg£s^ 
(Bacillus pumilus xylosldase gene)<E>7'n- : E-~- ifctt7 7-^« y&?(D 
P,*L<H:P t 7'B J &-*\ *]»@<Z> lac, trp 3g U< fi tac 7°n^- >fc£# 

ltfL«I^lia-C^ibWBg^7 B P^-^<7)^Jt t-Ctt, S V4 0^n^, M 
T-l Ufu<?**'<>m& : T-) 7°b^-^ t.ltYtTf/ 7-f/W^2^^ 

K!i is-fn*— 9. P 1 oyp*-^ t-h^777 • # !) • 

B*-** *fcli^^*7B7-r/^3 9Ki§SM^a^7°B^^^^fc 
So S*#fc£ffllS^fWT11Bfc7 , n 

<£>7°b^— r/i/^-zufh Kn^t-flfef /n^-^, TP I 17°b^- 
— ADH2-4c7 , B^-^jfc^^Jf fetlSc 

^^MUST^KlTO^7 , B^— ^<D^Ji ADH3 7*B*-**fctt 

t p i A^n^^^^SfeS, 

*fcttJtta&£Koi*TW:TP I 1 ^~a-^l<liADH3^-U-^ 
/^5E1 b^fe*(Dt^) x fe^^/NVf-gH3?tJ(^il^l^SV4 OJiV/NV'i^) 

*3<tOT^^^f-ia?ij(^jx.«r7/ 7^/w* va rna &=-Ki-s.t> 

^tmc+SDNAE^££fl^T LTttSV 4 
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*>-bLX\*. 5>fc Kn^gfcu^* — M (DHFR) HtzYt^J^y 

(4) *&m(prmmk& 

nilL^iWliao^J<i:LT(i, HEK2 9 3iNBR HeLaiWUSv COSftlS, B 
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ZffiLlfo&mtf hfl. WiLtis fy*oWt^ • tUf f^(Saccharomyces 
cerevislae) tfctelf y*o -v^ir;* ♦ ^/l^^y ( S accharomyces kluyveri)*£ 

» d ^ /u* &SASlJ&tqfc£A LTI. MM*_hfi| * 

"C# 6 ($lx.f3\ Baculovirus Expression Vectors, A Laboratory Manual ; 2kX$ 
•T'B hn-/i,X"fy- ; e^a7--^tni;-, Bio/Technology, 
6, 47(1988)^{C|5«) 0 

57>> h^77r • * y • 1/7- -'/Ky^KD • 

(Autographa californica nuclear polyhedrosis virus) ^^rffiVSC t #"C#<5„ 
L-C(4, Spodoptera frugiperda (DWMBS&XhZ S f 9, S f 2 
1 (V^aP lM>.* • 3i^^7°U5/ t/g 1/ • — X x T-73^7hy — • 

v = a 7 /K 9 "f y a- — • -st-f f ^y-^y-rvK-* >v<=— (W. H. Freeman 
and Company), s. a 3 — ^ (New York) „ (1992)), Trichoplusia ni OlPHAUg 
-?&5H i F i v e U^lf hn^^tfcj^^&JBv^^as-CtSo 
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W£%m%M<px*t%m-fz>o Knm&ft<D%mm>h. *mw<D%%.M&m&m 
z&mmm-tzia*. m%<nm&n<D&m. mmm*m^tu*^\ 

—X%r<D Wj^^m^tz.^ ^-y^te? dv^77<( — fe, S-Sepharose FF(7 
±7 T V~-X S 7x=^t77 P — ^(Di^PV^m^tzMi^^n^' hV^y 

-^-^im U #3§9! ^ftgaKoitte^fc^fr D N PMK^mMSz. UPC 
R*lT5wil:±!), #$§^0£}fcg&fC&=i- K-T5 DNA&#Hg1-SOtC& 
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K1-£DNAWfJtkA¥1-5. 

st-ffi—Xfty TpNEOj (P. Southern, and P. Berg. (1982) J. M01, Appl. Genet. 
1:327 ) x r pCAGGS J ( H. Niwa, K. Yamamura, and J. Miyazaki. Gene 
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108,193-200(1991)), TpRc/CMVj V \f h n ? ^ TpCDM8j W/'t'hn 

^#§50 r p RS303j, r p RS304j, r p RS305j, r p RS306j, . 

r P RS313j , r p RS314j , T P RS315J , [ P RS316] (R. S. Sikorski and P. Hieter (1989) 
Genetics 122: 19-27 ) > T p RS423 j , f P RS424 J , f p RS425j , I" P RS426 J 

(T. W. Christianson, R. S. . Sikorski, M. Dante, J.H. Shero, and P. Hieter (1992) 
Gene 110: 119-122) fc£##i!fc:JflV*e>Jl,5. 

BalbC-3T3«, NIH3T3 ftBJS, CH0 (Chinese hamster ovary) HelaB 
^ NRK (normal rat kidney) ftBIKiL TSaecharomyces cerevisiaej ft if <Dffifl:lfl&l& 

^>±mm (e. con) mmtz&Qim-rzzb&tzz, "***-©«£iw&^© 

09) ^iiKfeftWr&tt (ATTO-ri^/Wf^-^T^-flf-) fc^fcfflwr 
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^IP^O'gftMfiKtf)^^ Kljg)fe4 7 0 — 4 9 Onnu S?t5 0 0 ~ 5 6 0 run 

CCD Sr^p-TS r. £ t <fc 5 JRStffSrTtf , »«*«3fe«iSrfil*M«3fC»Wfc, 
(6) 3jc%W<P^y h 

swswctfuf, *w»»fcia«t*:*^ae*» st^ftaes^ dna, . 
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( 1 ) total RNA (D^m 

{Galaxea fascicular is) 7*?^ ir^=*£/N>-^ 5H N 7cir 

V=f 8 g{:" TRIzol" (GIBCOBRL) £ 1 5 m 1 mZX&W U 1 50 0Xg"?l 

0 ftffl&b tfc. ±fflC ^ p n 3 m 1 ^iO X., 15 Lfcm, 3 ft 
TOMLfco 7 5 0 0 X g-Cl 5^P»d>tfeo Jt»fc>f yyn/V-/V7..5m 

1 .&An 1 5 S>M«# L fc«, 1 0 ^ra^fLfc, 1 7 0 00Xgtl 0 ftfii 
3S*C>Lfc. ±tt^-C7 0%x^;-^6mliitl 7 000Xgf 10^ 
Mil'frLfc. ±m&*KttJR4r DEPC tK2 0 0 m 1 DEPC L 

total FNA $rl 0 0 fglc^rf? 0. D. 260 b 0. D. 280 Ott&ttfc LT RNA &£ 
^SJoyto 300 m g <^ total RNA &#fc 0 

(2) First strand cDNA <D£-fiSc 

total RNA £4£fflU First strand cDNA O^^-^" Ready To 

Go" (Amersham Pharmacia) \Z. <fc «? cDNA(3 3 m 1 Ufc 0 

(3) Degenerated PCR 

tfc First strand cDNA(33m 1)£> 5 3 m 1 LT PCR &*Tofc e 

5' - GAAGGRTGYGTCAAYGGRCAY-3' (primerl) (IB^J#"§-3) 
5' - ACVGGDCCATYDGVAAGAAARTT-3 ' (primer2) (iB^J#-§"4) 
{Z.^X\ RteA XI4 G£^U ' YttCXttTfc^U VttA, CXteC£^U 

UATO PCR Rj&fcl&jfcfcte/B bfc, 
T>Zf\s—h (first strand cDNA) 3m 1 
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X10 taq rtyyy — 5ul 

2. 5mM dNTPs 4ul 

100 uM primer 1 1"1 

lOOjtiM primer2 1"1 

$'JQ 35ul 

taq polymerase (5U/ u 1) lul 



WTO PCR Rfc&ftZ&ft Lfc„ 
9 41C-?1#(PAD) 
9 4°C-C'3 0# 

52t:-c3o# (r=-y^) 

7 2 °CT- 1 9t {-fy 4 ^-#*) 

StTTWt. HP*n 3 0t^^/Hl«li4 3tt^5o 
7 2W7# 

-Eg(DPCR^-c#p>nfciiiism^(i ui ^fy^^-btu, t>5-« 

PQC&fl:'? PCR £*Tofc 0 7#n-*y/W«^&iii^«£;h,fc*£ £tf> 350bp 

(4) ih/*n-^:^2&t*ttMai©fc£ 

fftfi Lfc DNA tSMtSr pT7-blue vector (Novagen) \Z.y4 V Lfc 0 *M 

#c (TGI) |i — — ^Lt^- h-feU^i^a >-£frV\ 

^wp^-^ifi') plasraid DNA £Hf j&f LT, ^A£*Wc: DNA WrtfOM 
IB^DNA^-^yf— fc«fc «3fc£Lfc 0 #e>il*:fiSE^Srffi©«3t«e* 
^<£>&gE?iJ t Jtlfc L T*tf> DNA j&W^l^^t^fg S t> ©ffc 5 *»Sr*l 

Wfbfeo 1kftW&fe&*<n-&x*&z tmmi,tcb<D\zMVx\ 5' -RACEifefcJ; 

(5) 5' -RACE ft 
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Degenerated PCR ""<•#!& ftfc DNA»rJttf> 5' {ffl^SIB^J^^-rSfefetC 5* 
-RACE System for Rapid Amplification of cDNA Ends, Version 2.0(GIBC0 BRL) 
Srffl^T, 5' -RACE*££*Tofc 0 ^M^bT (1) -ClllSlUfc total RNA^3/x 

dC-tailed cDNA 05 — HI @ <0^*IlC{i x 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (ia?"J#^5) 
5' - AAAAGTCTGCTTGAAATAGT-3' (lE?'J#-§- 6 ) 

rig Bottle icte, 

5' -GGCCACGCGTCGACTAGTAC-3 ' (@E?IJ#-^7) 
5' - TGTCAAGATATCGTAAGCG-3' (lB?«J#-£-8) 

O:/?^-*^*:. PCR&/&3MW*** KD^Phn-zHupCfc, 
T ^ a _^y ;vm ^i| ) -C, Ji(|ig$JXfc300bp(D/^K$r^0ffiU ffiHitfCo 
ffigi U DNA ^fK" £r pT7-blue vector (Novagen) t£ 7 < ^— v'aV Lfc 0 IzBMW 

(TGI) teh9^7*-^-S/a^U-C^A^-*!7^ K^v/a«\ & 
Vzin^-O^jMJ:!) plasmid DNA&*SmbT, If A£*Wt DNA WftfO&SiB 
?i] £ DNA * 3i ^--K: <fc U Lfc 0 

(6) 3' -RACE $fc 

Degenerated PCR^feftfcDNAHftJfOS' (4) <D&£ga?lJfc^ 

*#^fctim££Kf1^ bfcy 7 W -r-t ^ y =f dT ^7 W pcr 
fitt (2) -ClUSibfc first strand cDNA £ 3 /i Hfcffl Lfc. ^Lfc7°7 
V-^— x 5 ' -ACTATTTCAAGCAGACTTTT-3 ' (primer 3) (@E^J§-§-9) T'&So 

J^TO PCR RlfiflaWRSrHUfl bfc 0 
=rl/-?V— Y (first strand cDNA) 3/xl 

X10 taq /<s/7r— 5 " 1 

2.5mM dNTPs 4^1 
20 /xM primer 3 1 ^ 1 
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10 n M oligo dT primer 1^1 

35 m 1 

taq polymerase (5U/ n 1) 1^1 

9 4 e CT-l#(PAD) 
9 4^3 0$ 

5 s'C-cs 0# (7»-5V^ 
7 2 < c-ei^-(^7^^— #*) 

±12 3 XT v Zf* 3 0 <M 9 M?o fco 
7 2 < C'C7# (tt^ift) 

4t c«m 

T ^n-^^/umk^t!i^«*I$^850bpO^yK^9WU,»$4Ufcc 

ifitlgi Lfc DNA ^tK"^ pT7-blue vector (Novagen) 4 tf— V 3 V Lfc 0 ;Wl§0fcfc 
(TGI) Kh?^7*-^*/3yfCy/l-*!7'f h-fe^'>ai/«r1ft\ 6 

VN3P^-0*J**J:9 Plasmid DNA«r»Kl/T\ # A3 ifcfc DNA 

?|J £ DNA i/— * ^ y-^—li «fc 9 tfCo 
(7) *Ji«W«6*ll 

-jSrfEKU (2) -ef|» Ufc First st.rand cDKA «r«® i U-CPCRSr^Tofc, £ 
ttfflEWJS Atl^T 5 7 »fc^ISrlE?!l«OE?»l## 1 &tfR*J## 2 KialTf So 

5* -CGGGATCCACCATGGTGAGTGTGATTAAACCAGAGATGAAAA-3' (primer4) (SB?lJ## 1 
0) 

5' -TCCGCTCGAGCTTGGCCTGACTCGGCAGCATAGAA-3 ' (priraer5) (BB^I*-* 1 D 

}^T© PCR R(&«»fifc*ftffl ^fc. 
y- -yrf \y— Y (first strand cDNA) 3 n 1 

X10 pyrobest /< y 7 7 — 5 ^ 1 
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2.5mM dNTPs 4m 1 

20 n M priraer4 1 P 1 

20 m M primer5 1 M 1 

5 y q 35 m 1 

pyrobest polymerase (5U/m 1) 1^1 
UT<D PCR KJC^Srftffl tfco 

9 4TrCl#CPAD) 

9 4tt*3 0&(ftt) 

7 7 

■C pET28 vector (Novagen)OAfc 0 /, JXo/«lC-y-^^ d-c^fC, ttHMft 
(JM109-DE3) $ *fc. C His-tag *«f* < «t 0 * ^ H 9 * t Lfc 

<D-e»a«ettNi-Agarosegel(QIAGEN)-C»»Ufc. ^ 

(8) mvm.<owsi 

«;®&20mM 27026.52), 50mM HEPES (pH7. 5) ***javvt\ '»« 

h^feaSUfc. SI©*"** WKDfc'-* (492nm) 
^fr»bfc 0 450nm 0. 003 fc* X 5 fcft#«*±1B©tt«*-e** 

U 450dm -eBiBUfc^**^^ I*** 540i» 

trto EGFP(CLONTECH) 450nm <DMtf 0. 003 t ft 6 <fc 5 t 

& i 0 i i-^1"o 
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&1 :*&m(Di'>=*&%*>&ft&&1t (Azami-Green) tEGFPi: <DJfc$£ 



Azami-Oreen EGF P 





4 9 2 nm 


4 9 0 n m 




5 0 5 n m 


5 0 9 nm 




7 4 10 0 


4 8 8 5 0 




0.625 


0. 6 0 0 




4ikffc 








pKa = 6. 0 


r 


2 


23875/i 




a wig 





(9) pHJ8£tt©SU£ 

450nra 0.003 £ £5 J: 5 fc£#fi6*r 50mM HEPES P H7.5 -C#*U 

450«i'C»lHUfcB»©**^^^>^^ 540nm ©j&ftfc £ * j&jB*'** 
fcLfc. EGFP(CLONTECH) fc|MK£ P H7. 5 fc&tt* 450nm ©ftHW* 0. 003 £ ft 5 <t 
S-fcL'C**:*'** b^D^Lffii: Lfc„ #pH©«««Wfc©iI!K 
pH4, 4.5, 5 : SS^y7 7- 
pH5.5, 6.5, 11 : !)y^y7 7" 
pH6 : MES /< y 7 7 - 
pH7 : MOPS /<y7 7*~ 
pH8 : HEPES ^7 7" 
pH9, 10 : /Ui/y/<y77- 

P Hi2.5 : akSMfctMM&^s'^r*- 
S9^*«EI 2 ic^1" 0 
(10)'#if*:^flS 

£ftga&50mM HEPES pH7. 5, 150raM KC1 T^^btT, JfeUfeft 
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(1 16K) $5 «fc V, .fcrf i>4 # h A*# (204K) * J&ftf 5 - i $ ftfc, 

2 : pH jg&teWft (AG-pH) <Dft& 
A«a.HtoenttpH PH5. 5 P H 12. 5 -^©* 

L»U Azarai-Green<0 76#l(0^*^&T/U*-y^ 106# 

AG-pHtt, 380m-* 484 nrnKJafi® V>r*tOafifcJ: oXt* 

ft*^* WW* 501 mfctf-****. ^^-*afi<Otf-^#380 nmXfe 

* 6 *fepH lOKW^oTm***^***. 380 nmO®jg 
©*-**H*flstftV\ 380 nm 484 nm ©ftfifcfcJ: 

M:«r«6iifcJ:9, P H m vitro Xttlttrtfc#v*TWe 

SU^dSXtSt^^i-SdSCpHluorin), AG-pH ilioTjf 
»WtOUtt4V\ LfctfoT, i(O9k«**«e«»*380ii.Otr-^«r» 

6, 7, 8^9). 

A««ril-Gr66ntt**OH»**»**"** S ' 123 #1 0/< y V* h 

<D«BftUfc(34kDa). £©**¥«Wfc*«&** mAG fcUfc. mAG ttMfi 
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Azami-Green t to C%iftm* 505 nm, 492 nm (810X^11), 
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x 7 ?*y-y* (Galaxea fascicularis) *J|W>T1B©4W:*:*1**** 

( 1 ) ft=F&&® 2 7 0 0 0; 

( 2 ) mtttMX* 4 &W * ; 

(3) Afi«*ttft»4 9 2 amtJbO, 5 0 5 nrntM : 

(4) *^»*«*W: 7 4 1 0 0 -CifcS ; 
(5.) ft^lRWO. 6 2 5X^5;^ 

(6) pHB-1 2^K*V>TljM(Ht«)pH*«fe*«V x : 

( a ) 6B^J## 1 7" * 7 ^ •• X ^ 

(b) BW#*l^lB«OT5y«B«fc*V^l^bfMi^>T5y»©**. 

3. B||#*ite««OT5/«BMfc*iv^-C7 6#B©GliitrArgK:v 10 
6 # @ © Asn «r Asp ^ 1 1 8 * H © He * Thr ^ 1 5 0 # i © Asp * Gly |C, 
^UT.157#B©Yal«rA8pfc«fcbfcT^/»i»l«r*r6^ $ft««o 

4 . BB*J#^ 1 KXm*>T $ y BBHfci3V*-C l 2 3# B O Val * Thr 1 
88#B©Tyr*Ala^ 1 9 0#B© Phe * Lys KlB&LfcT 5 /BE*** 

6. 8rF©flr*t*»fl>DNA. 

( b ) SB»^ l fc«B©T * / BBWfcisv^-c l b*B©T s j &©**> 
BiUttF/Xttf«P^*i-*T5 /BBW**U «MW**«T 5VBE 
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7. j£-f(Dffltlfr<0&g££ffi\% : fi1r2>VNA, 
( a ) 2 KtiM<D&MSM ; Xtt> 

8 . 5 7 (OfatViWClfafctf) D N A * * 

13. o*»e> l 2 0ttM*KtiM0BM&n***H'CX*Z* 

#y ho 
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HI 2 




luronu 
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H4 




350 400 450 500 550 600 650 700 



nm 
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(H5 



ex(520) 




350 400 450 

nm 
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SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent proteins 
<130> A21606A 
<160> 11 

<210> 1 
<211> 225 
<212> PRT 

<213> Galaxea fascicularis 
<400> 1 

Met Ser Val He Lys Pro Glu Met Lys lie Lys Leu Cys Met Arg Gly 

1 5 10 I 5 

Thr Val Asn Gly His Asn Phe Val lie Glu Gly Glu Gly Lys Gly Asn 

20 25 30 

Pro Tyr Glu Gly Thr Gin lie Leu Asp Leu Asn Val Thr Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Val Phe Gin Tyr Gly 

50 55 60 

Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp lie Gin Asp Tyr Phe Lys 
65 70 75 80 

Gin Thr Phe Pro Glu Gly Tyr His Trp Glu Arg Ser Met Thr Tyr Glu 

85 90 95 

Asp Gin Gly He Cys Thr Ala Thr Ser Asn He Ser Met Arg Gly Asp 

100 105 HO 

Cys Phe Phe Tyr Asp He Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 
115 120 125 
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Gly Pro Yal Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 HO 

Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly. Asp Val Asn Met Ala 
145 150 155 160 

Leu Leu Leu Glu Gly Gly Gly His Tyr Arg Cys Asp Phe Lys Thr Thr 

165 170 175 

Tyr Lys Ala Lys Lys Asp Val Arg Leu Pro Asp Tyr His Phe Val Asp 

180 185 190 

His Arg lie Glu He Leu Lys His Asp Lys Asp Tyr Asn Lys Val Lys 

195 200 205 

Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Met Leu Pro Ser Gin Ala 
210 215 220 

Lys 
225 

<210> 2 
<211> 678 
<212> DNA 

<213> Galaxea fascicularis 
<400> 2 

atg agt gtg att aaa cca gag atg aaa ate aag ctg tgt atg aga ggc 48 
Met Ser Val He Lys Pro Glu Met Lys He Lys Leu Cys Met Arg Gly 

1 5 10 15 

act gta aac ggg cat aat ttc gtg att gaa gga gaa gga aaa gga aat 96 
Thr Val Asn Gly His Asn Phe Val He Glu Gly Glu Gly Lys Gly Asn 

20 25 30 

cct tac gag gga acg cag att tta gac ctg aac gtc act gaa ggegea 144 
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Pro Tyr Glu Gly Thr Gin He Leu Asp Leu Asn Val Thr Glu Gly Ala 

35 40 45 

cct ctg cct ttc get tac gat ate ttg aca aca gtg ttc cag tac ggc 192 
Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Val Phe Gin Tyr Gly 

50 55 60 

aac agg gca ttc acc aag tac cca gca gat att cag gac tat ttc aag 240 
Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp lie Gin Asp Tyr Phe Lys 
65 70 75 80 

cag act ttt cct gag ggg tat cac tgg gaa aga age atg act tat gaa 288 
Gin Thr Phe Pro Glu Gly Tyr His Trp Glu Arg Ser Met Thr Tyr 'Glu 

85 90 95 

gac cag ggc att tgc acc gee aca age aac ata age atg cgt ggc gac 336 
Asp Gin Gly lie Cys Thr Ala Thr Ser Asn He Ser Met Arg Gly Asp 

100 105 HO 

tgt ttt ttc tat gac att cgt ttt gat ggt gtg aac ttt cct ccc aat 384 
Cys Phe Phe Tyr Asp lie Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt ccg gtt atg cag aag aag act ctt aaa tgg gag cca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

aaa atg tac gta cgt gat gga gtg ctg aag ggt gat gtt aac atg get 480 
Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val Asn Met Ala 
.145 150 155 160 

ctg ttg ctt gaa gga ggt ggc cat tat cga tgt gat ttc aaa act act 528 
Leu Leu Leu Glu Gly Gly Gly His Tyr Arg Cys Asp Phe Lys Thr Thr 

165 .170 175 

tac aaa gca aag aag gat gtc cgt ttg cca gac tat cac ttt gtg gac 576 

3/7 



WO 03/033693 PCT/JP02/10529 

Tyr Lys Ala Lys Lys Asp Val Arg Leu Pro Asp Tyr His Phe Val Asp 

180 185 190 

cac cgc att gag att ttg aag cat gac aaa gat tac aac aag gtc aag 624 
His Arg He Glu He Leu Lys His Asp Lys Asp Tyr Asn Lys Val Lys 

195 200 205 

etc tat gag aat gec gtt get cgc tat tct atg ctg ccg agt cag gec 672 
Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Met Leu Pro Ser Gin Ala 
210 215 220 

678 

aag taa 

Lys 

225 



<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

gaaggrtgyg tcaayggrca y 21 



<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
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<400> 4 

acvggdccat ydgvaagaaa rtt 23 

<210> 5 
<211> 36 
<212> DNA 

<2L3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic D! 
<400> 5 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic I 
<400> 6 

aaaagtctgc ttgaaatagt 20 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

5/7 



WO 03/033693 



PCT/JP02/10529 



<400> 7 

ggccacgcgt cgactagtac 20 

<210> 8 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

tgtcaagata tcgtaagcg 19 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

actatttcaa gcagactttt 20 

<210> 10 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

6/7 
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<400> 10 

cgggatccac catggtgagt gtgattaaac cagagatgaa aa 42 

<210> 11 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

tccgctcgag cttggcctga ctcggcagca tagaa 3 
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